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(71) We. Redland Pipes Limited, a 
British Company of Redland House. Qistle 
Gate. Reigate, Surrey, do hereby declare 
ttie invMtion, for which we pray that a 

5 patent may be granted to us, and the method 
by which it is to be performed, to be parti- 
cularly described in and by tiie following 
statement: — 
This invention relates to a reactive pipe 

10 joint for providing a fluid-tight joint (e.g. 
gas-tight or liquid-tight) m an annular recess 
defin^ by a widening at one end of an 
annular gap located between relatively mov- 
able male and female "cylindraceous" (as 

15 hereinafter d^ned) pipe ends, the joint 
utilising an annular seal of elastomeric 
material disposed within the recess and 
sealingly contacting both the pipe ends. 
Throughout this specification the term 

20 "cylindraccous" should be understood to 
mean cylinders of circular or near-circular 
cross-section as well as slightly tapering 
frusto-conical surfaces of circular or near 
drcuter cross-section. 

25 C^lindraceous pipe ends will all have an 
axis of symmetry which is hereinafter ref- 
erred to simply as *'the axis". 

The term "reactive" means that the seal 
is effected between the pipe ends in response 

30. to fluid pressure in the recess and not by 
the use of screwed-in gland rings or the like 
used to pr&-compress the sealing assembly. 

Where a reactive pipe joint is used to 
resist the leakage of fluid from the joint 

35 between pipe lengths under high pressure, 
there is a risk of the annular seal being at 
: least in part extruded from the recess, an 
occurrence which will damage the seal and 
may even cause failure of the fluid-ti^t 

40 joint The less deformable is the annular 
seal, the less likely is the risk of extrusion 
: from the recess but the less effective be- 
comes the seal and the less able is it to 
accommodate inaccuracies in Ihe shaping 

45 and /or sizing of the cylindraceous members. 
It is possible to design the cylindraceous 
pipe ends so that the gap immediately adja- 
ceai to where it widens to form the recess 



is always small enough to prevent extrusion 
of the annular seal out of the recess» but SO 
this solution to the problem is undesirable 
in that it increases the manufacturing cost 
of the pipe lengths or it requires uneco- 
nomic selection of matched pairs of pipe 
lengths. 55 

Proposals have been made for inhibiting 
extrusion of the annular seal from the recess 
under high-pressure conditions by means of 
a second seal component which is designed 
to close the gap. This invention is concerned 60 
with a pipe joint of this general type. 

According to one aspect of tiie invention 
there is provided a reactive (as hereinbefore 
defined) pipe joint providing a fluid-tight 
joint in an annular recess defined by a widen- 65 
ing of an annular gap located between rela- 
tively movable male and female "cylin- 
draceous" (as hereinbefore defined) pipe 
ends, the outer end of the gap communicat- 
ing with the space outside the pipe and the 70 
recess end of the gap communicating with 
the bore of the pipe, the joint utilising a 
seal comprising first and second discrete 
components, the first component being an 
annular seal of elastomeric material disposed 75 
within the recess and sealingly contacting 
both the pipe ends, the second seal com- 
ponent being utilised in the recess inter- 
mediate the annular seal and an end wall of 
the recess on the male pipe end which end 80 
wall provides said widening of the gap, the 
second seal component being of a materid 
which is harder than the annular seal and 
being capable of radial expansion within the 
recess under the influence of rising pressure 85 
in the pipe, the end wall of the recess being 
inclined to the plane which is perpendicular 
to the axis of the male pipe end and which 
passes through the outermost extremity of 
the recess, the inclination being in the direc- 90 
tion such that the entire end vradl lies on die 
recess side of the said plane, whereby radid 
expansion of the second seal component will 
arise on a sufficient pressure rise in the pipe 
by virtue of said second seal component 95 
riding up said inclined end wall. 
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By employing a second seal component 
which is capable of radial expansion and 
which bears against the end wall of the 
recess indined in the manner described, 
S pressure generated within the recess on the 
side of me annular seal whidi is remote 
from the second seal component, will cause 
the latter to expand to close the recess from 
the rest of the gap so that the annular seal 
10 effects its sealing by contacting the second 
seal component and the two members with 
no risk of its being extruded from the recess. 

Suitably the end wall of the recess is a 
frusto-conical sur&ce indined at an angle 
15 of between 5° and 60** to the said perpendi- 
cular plane. Angles of between 10 and 35** 
are preferred, angles in the range 20 to 30** 
being particularly suitable. 
Suitably the second seal component is a 
20 ring of gener^y triangular cross-section and 
hard elastomers (such as filled rubber which 
may or may not be reinforced with wires 
or threads), are preferred. Since the second 
seal component is required to expand radi- 
25 ally within the recess as a result of its en- 
gagement with the end wall of the recess, 
it is convenient to. ensure a rdativdy low 
coefficient of friction exists between the 
second seal component and the end wall 
30 and this may conveniently be provided by 
wrapping the second seal component ixi a 
coadng of a low friction coeffidrat material. 

The annular seal is suitably an O-ring of 
conventional type. 
35 The invention will now be further des- 
cribed, by way of example, with reference 
to the accompanying drawings, in which: — 
Rgures 1 and 2 show a sealing assembly 
in accordance with the invention as applied 
40 to mating ends of two plastics pipe lengths 
Figure 1 showing the sealing assembly parti- 
ally made and Figure 2 showing the sealing 
assembly fully made and subjected to full 
operating pressure, 
45 Figure 3 is a cross-sectional view of a pre- 
ferred form of second seal component for 
employment in tbe assemblies of Figures 1 
and 2. and 
Figure 4 is a perspective view of part of 
50 the second seal component shown in Figure 
3. 

Referring to Figure 1 there is shown the 
mating ends of two plastics pipe sections, 
the male end being indicated by the reference 

55 numeral 1 and the female end by the ref- 
erence numeral 2. Figure 2 shows the joint 
fully made and it will be noted that when 
the male and female ends are normally inter- 
engaged, an annular gap 3 is formed between 

60 them, this gap widening to form an enlarged 
recess 4 in which a two-part sealing arrange- 
ment is located. The sealing arrangement 
compii^ a relatively rigid, radially expan- 
sible ddta rinfi: 5 and a soft^ deformable 

6S dastometic ring 6. 



The ddta ring 5 bears against an end wall 
7 of the recess 4 this end wall being formed 
on the male end and defining a frusto-conical 
surface whidi is inclined at an an^e >9 (see 
Figure 2) to the plane P which is perpendi- 70 
cidar to the axis of the pipe section 1 and 
passes through the region where th gap 3 
first widens to form the recess 4. The delta 
ring has a base angle of 76 and is formed 
from a cut length of ddta profile material 75 
wrapped once round the male pipe and with 
the confrontmg ends of the length adjacent 
and li^tiy secured together. It will be noted 
that the entire rad wall 7 lies on the recess 
side of die plane P. 80 

When pressure rises within the bore of 
the pipes the dastomeric ring 6 is forced 
hard against the ddta ring 5 which is caused 
to "ride up" the inclined end wall 7 of the 
recess to completdy dose the latter so that 85 
although the dastomeric ring is severdy 
deformed by the pressure, there is no pos- 
sibility of it being extruded further into the 

^§^gures 3 and 4 show in further detail one 90 
form of material used for the ddta ring 5. 
this comprising an dastomeric core 10 of 
filled rubber (e.g. if IRHD number of 70** or 
above) which incorporates reinforcing wires 
(or threads) 11 and is wrapped in a fabric 95 
carcass 12. The fabric carcass improves the 
ring's resistance to deformation and, reduces 
the coefficient of friction existing between 
the confronting surfaces of the ddta ring 5 
and the end wall 7. 100 

Figure 4 shows a short length of fabric- 
wrapped delta ring, the carcass fabric hav- 
ing warp-weft angles of lor and To ensure 
adequate stretch of the ddta ring in the 
radial direction it is desirable that cl and ^ 105 
approximate to 45*". 

In use the pipe lengths can be buried, but 
m tiie case of pipe lengths whidi are not 
buried, it is known for dastomeric sealing 
material within the recess to be ddeteriously 110 
affected by ultra-violet radiation and this is 
particularly severe in the case of the softer 
dastomeric materials (e.g. of whidi the ring 
6 would be made). Using a fabric-coated 
hard dastomer for the delta ring 5 removes 115 
any possibility of light affectmg the softer 
elastomeric ring 6 ^oidd ultra-violet light 
pass into the gap 3. 

Although a delta ring made from hard 
elastomeric material is preferred, the use of 120 
other materials (e.g. hard plastics or metal) 
is not ruled out Where the ring is formed 
from a wrapped length of material, the con- 
fronting faces that form the joint in the 
ddta ring are preferably int^ngaged (eg. 125 
to define a ample lap jomt). 

Where the delta ring is made as a com- 
plete ring (rather than as a wrapped length 
of material), the rdnforcine; wires 11 will 
not normally be employed. They are optional 130 



even in the case of a wrapped length of 
material. 

The annular seal (6) would typically have 
an International rubber hardness (IRHD) 
5 number of between SO"" and 60*". 

The invention will be further described by 
rdference to Figure 2 of the drawing and the 
following Examples. 

10 EXAMPLE 1 (Prior Art) 

Two pipe sections of plastics material 
were joined, the spigot on one pipe section 
(1) enteiixig the socket on the other (2) to 

^ leave a recess (4) in which an O-ring (6) of 

15 IRHD number 50" was located. The cross- 
section diameter of the O-ring was 25.4 mm. 
On pressurising the mterior of the joined 
pipe sections the O-ring extruded through 
the three millimetre gap (3) communicating 

20 with the recess before the pressure reached 
200 Ibs/squaie inch. 

EXAMPLE 2 
Usijog the arrangement shown in Figure 2 

25 the same O-ring as used in Example 1 with- 
stood a pressure of 350 lbs/square inch with- 
out extrusion through a three millimetre gap 
(3) when a continuous delta ring (5) of 
cross-section 22 mm maximum width and 

30 17 mm radial dimension was interposed be- 
tween the O-ring and the gap (3). The delta 
ring was made of rubber materia] of IRHD 
number 85''. The angle <0 in Figure 2 was 
about 33^ 

35 

WHAT WE CLAIM IS: — 
1. A reactive (as hereinbefore defined) 
pipe jomt providing a fluid-tight joint in 

- an annular recess defined by a widening 

40 of an annular gap located between rela- 
tivdy movable male and female "cylin- 
draceous" (as hereinbefore defined) pipe 
ends, the outer end of the gap conmiunicat- 
ing witii the space outside the pipe and the 

45 recess end of the gap communicating witfi 
the bore of the pipe, the joint utilising a 
seal comprising first and second discrete 
components, the first component being an 
annular seal of dastomeric material disposed 

50 within the recess and sealingjy contacting 
both the pipe ends, the second seal com- 
ponent being utilised in the recess inter- 
mediate the annular seal and an end wall of 
■ the recess on the male pipe end which end 

55 waD provides said widening of the gap, the 
second seal component being of a material 
which is harder than the annular seal and 
being capable of radial expansion within the 
. recess under the influence of rising pressure 

flO m tile pipe, tiie end wall of the recess being 



inclined to the plane which is perpendicular 
to the axis of the male pipe end and which 
passes through the outermost extimity of 
the recess, the inclination bemg in the direc- 
tion such that the entire end wall lies on the 65 
recess side of the said plane, whereby radial 
expansion of the second seal component will 
anse on a sufiicient pressure rise in the pipe 
by virtue of said second sed component 
riding up said inclined end wafl. 70 

2. A pipe joint as claimed in claim 1, 
in which the end wall is a frusto-conical 
surface mclined at an angjle of between 10^ 
and 35^ to said perpendicular plane. 

3. A pipe joint as claimed in claim 1 75 
or claim 2» in which the second seal com- 
ponent is a ring of generally triangular cross- 
section. 

4. A pipe joint as claimed in any pre- 
ceding claim in which the second seal com- 80 
ponent is of rubber of IRHD number of 70* 

or above. 

5. A pipe joint as claimed in claim 4 
in which the rubber of the second seal is 
coated with a low friction coefficient material. 85 

6. A pipe joint as claimed in claim 4 
or 5, in which the rubber is reinforced with 
wires or threads. 

7. A pipe joint as claimed in any pre- 
cedmg claim in which the second seal com- 90 
ponent if formed from a wrapped length of 
strip material, the confronting ends of the 
length being secured togetiier in a lap joint 

to form a ring. 

8. A i>ipe joint as claimed in any pre- 95 
ceding claim, in which the second seal com- 
ponent is not deleteriously affected by ultra- 
violet radiation. 

9. A pipe joint as claimed in any pre- 
ceding claim, in which the annular seal is 100 
made from a continuous ring of elastomeric 
material of IRHD number of between 50'' 
and 60°. 

10. A pipe joint as claimed in daim 9 

in which the annular seal is of circular cross- 105 
section. 

11. A pipe jomt substantially as herein 
described with reference to and as Illustrated 
in the accompanying drawings. 

12. A pipe joint substantially as defined 110 
in the foregoing Example 2. 

13. A pipe length incog)orating at least 
one pipe joint as claimed in any preceding 
claim between adiacent pipe sections. 

J. Y.& G.W.JOHNSON, 
Fumival House, 

14-18 HiehHolbom. 

London WC1V6DE. 
Chartered Patent Agents. 
Agents for the Applicants. 
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